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© Pharmaceutical composition, pharmaceutical granulate and process for their preparation. 

© A pharmaceutical tablet is provided containing an amphoteric beta-lactam antibiotic, a cellulose product 
being microcrystailine cellulose or microfine cellulose or a mixture of both, and a second disintegrant being low- 
substituted hydroxypropylceilulose. which fully disintegrates in water within 80 seconds. When swallowed it 
shows a bioavailability as good as a pharmacy prepared suspension of the antibiotic. The tablet is compressed 
from a mixture containing a new granulate which is prepared from the antibiotic substance, microcrystailine 
cellulose and/or microfine cellulose and water only, 
r- Such tablets can also be prepared by using other known tablet dlslntegrants as the second disintegrant 
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Pharmaceutical tablet pharmaceutical granulate and grocess tor their preparation. 

More^oiS t0 - '-J*™?*** ""Position comprising an amphoteric beta-lactam antibiotic. 
^Z^TLT^TT^ 05 to 3 P harmac9 ^al tablet which disintegrates quickiy when 
TZ^l T wh,ch when mgested. provides a high bioavailability of antibiotic. The invention 

further relates to a process for the preparation of this tablet by wet granulation. 

5 

Background of the invention 

The therapeutic action of a medicine in a living organism depends to a considerable extent on its 
SEE 98 ^ admin,Stered ^ hl ' 9h dema " dS " made upo " th * Ph«cS 

th. n?n!„ fl f d9ma " h d ! 2 W9h bioavailabilit y : medicine in the composition should be made available to 

SUSSit? 3,1 amount as he optimum b,00d ,8V8,s shou,d ba — E 

withl'nroSmrHn' 1 mad8 up ° f n P ha ™aceutical formulations is that it allows administration to the patient 
wrthout problems. However, the formulation with the best bioavailability is seldom easy to use and on the 
other hand, one wh,ch is easy to use often does not have satisfactory bioavailability 

20 amox^Tis £Z? am0X,Ci,,in iS ** ^ PreSCnbed b8ta - ,actam ^siderable amount of 

:^*.i^"d£^ suspension 33 ■* shows ^ « bi ° av ^- h — • «* 

^ZlZlt?** Pr t Pared , by u th8 PharmadSt Sh0rt,y before de,iver y to t" 8 P a «ent. The suspension should 

25 SISS^.^STJ? T °? erWiS9 * iS ,iabl9 10 <*»*"*»■ When administered it has to be 

toe oaSTs * a dT sc « m L CUP 1! 'I 6 ™ 1 ° f *• d0sa 9 8 v0,ume - inconvenience to 

the patient is the discomfort caused by the sticky sugary liquid and the tacky container 

HowIv e r m T„T n!l 9S l d H aVVbaCk5 0th6r d ° Sa " form!5, e ' 9 - capsu,9S or teb,6ts - hav * been made available. 
toarLTlZ * I* Sa T S Pr0b ' amS swal,owin 9 sucn a S0| W dosage form, especially the 
larger ones. Moreover the bioavailability and maximum concentration of antibiotic in blood and the time 
wherein th,s concentration is reached are inferior to those of the aqueous suspension 
rJUT f Vel0pin9 3 new P^aceullcal composition, particularly in tablet form, there is still a third 
SSHTH TT WhiCh h3S 10 b9 m9t m in 9 redients *"* satisfy he demands of tine 

1^1? T Pr0C8SS - Am0XiCi " in - for examp,e ' P res9nts a ^ flow pattern and this 
combined w.th ,ts sens.tiv.ty to moisture, places serious restrictions dn its formulation 

iJL!i 0 r h P Tr f t t Il th !- tablet Sh0U ' d P0SS6SS Physicc-chemical properties relating to 

hardness, stability, friability, disintegration time and so on »eianng ro 

srsZCi* is - task of pharmacy to deve, ° p p ™ ; - 

inrldLlJ ^ a mm T ^f uttaa ' °P erations is P^paring intimate mixtures of several ingredients. These 

SSZSL I J e3Ch 0th9r dUnn9 f ° rmU,ati0n and therefore one ca "™* pJflct in 
pmpertS ch ~'^s of the resulting pharmaceutical composition which may have sur^g 
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State of the art 

One way to improve the bioavailability of the antibiotic in tablets is to have them disintegrate faster 

,' n Waten W * * ^ °' disinteora ^- *5persib«e tablets have be n *2??2S 
disintegrate in a f w m.nutes or I ss when immersed in water 

tha s B tnSh Pa r? nt 81 J 515 de ! Crib8S 3 tab,6ted bata " ,actam ^tibiotic which is said to disintegrate fast in 

av rromld^ 6 C ° ntainS ^ b8ta -' aCtam "«* - d urea - BM« « dilSn s 

hav be n omitted b cause th se appear to slow down th disintegration. The resulting tablet is said to 
dismtegrat relatively fast, so that the active ingredi nt is .iberated in about 13 mtnuS 
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rants tt^lfn^ 1 ^ an . amoxici,lin «"«**0 tablet which is prepared with two disinteg- 
rants. m.crocrystalhne cellulose and either sodium starch glycolate or cross-linked polyvinylpyrrolidone^ 
However, there is no mention of favourable disintegration behaviour or of unexpectedly g^iSon 

D IS pers,ble tablets conta.n,ng disintegrants form a special category. When put into a glass of water they 
disintegrate fast .nto a fine dispersion which can be subsequerrtlyingested 

SS'^L" 8 JT^ 19 ^' 918 for Miotics are large with respect to the dose of 

9 ? d,S : nt T ti ° n b9havi ° ur - A we " 500 m 9 staining tablet 

we.ghs 1260 mg. It d.s.ntegrates within 2 minutes and the dispersion contains coarse lumps 



Summary of the invention 

in, ih 9 , r h 9Xt r iV9 i^ 9 ™ 8 ^ 011 - we have developed a tablet suited for amphoteric beta-lactam antibiot- 

vdro^S, 5 ," 19 r b L nati0n „ 0 ! *° di9int9 9^ microcrystalline cellulose and l^ubSed 

122^?!' l Cr0fin9 C9 " U,0Se maV Partia,,y ° r substttute tha microcrystalline cellulose. 
w*out affecting the invention process or the properties of the invention products. Such a tablet can eithe 

bLSilHTe IS " ?T **! diSP8rS9d Wat9r can * d ™ k " ™* 'ormul^ht a 
bioava.labii.ty of the antib.otic which equals that of the corresponding pharmacy prepared aqueous 

^?^»™ V «, K P ?'r d ^ C0mpr9sa ' n 9 a V™*** «hich is mixed with several adjuvants. The 
gram** contains .ft. ^beta-lactam antibiotic and microcrystalline and/or microfine cellulose. No substantia 9 

STJSL" present ,n - *** " ,9ast 1985 - °- 5 pr9ferably ™ - b ^ - »° 

iiK^ThT'T 5 ^"" 9 ^ microfin ° ce,lu, °*> * ""xed with the active substance and granulated 
nST'h^T T If , adn " Xed 10 *" 9ranulate to 9 9th9r with a S9cond disintegrant. preferably low- 
^ r0xypropylC9,,u,ose or cross-linked polyvinylpyrrolidon and. optionally other adjuvants The 
resulting morture possesses a good flow and can be processed smoothly in the tableting press 
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The developed d.spersible tablet contains an amphoteric beta-lactam antibiotic and two different 

tS£%^£Z iS 9 C9 T Se Pr0dUCt ' ^ mte "™y**«"° cellulose or microfine *IZ Q * 
cMmln nT* T « 7* ° n9 „ ,S low * ubsftuted hydroxypropylcellulose. Microcrystalline cellulose is the 
common name for purified, partially depolymerized cellulose occurring as a crystalline powder composed I of 
porous particles, it is a widely used adjuvant, known e.g. under the brand name AVICEL 

SSHSfT (9 " 9 ; E » CEMA) ' 9,30 den0ted 35 P ° Wd9r9d C9,,U,0S9 ' is a mechanically processed alpha- 
cellulose from fibrous plant materials. It is a common pharmaceutical binder and disintegrant. 
In this description and the appending claims "cellulose product" refers particularly to microcrvstailine 
cellulose and microfine cellulose and to mixtures of them pwocuiany 10 microcrystalline 

X^™"***" is the common name of cellulose which is partially 

substituted with 2-hydroxypropoxy groups. The substitution grade for the so-called low-substituted variant a 
common pharmaceutical adjuvant is less than 25% and preferably is 7-16% raw - SUDsntutea va "** a 
The invented tablet' exhibits a new and valuable combination of outstanding' properties The most imoortant 
and surprising one is that the bioavailability of the antibiotic when swallowi ^ s as go^ aL S 
s dispersed .n water before taking it. The amount of active substance absorbed into the Sis ft "same 

ussr-^r bioavai,a s iity equa,s ** ° f h "" n pham,acy -2« scions. ™: 

£E22 " 8 ,0 "° Win9 ^ C0 " eCted * 9 500 - — iing toblet i'n 
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max T max bioavailability 

(AUC) 



63 19.0 



s invention tablet 

swallowed as such 9^2 
invention tablet taken as 
w a dispersion in water 9.2 58 18 .7 

known ready suspension 9.5 61 HQ 

adJ^lT C ° nCentrati ° n ° f *• * micrograms per ml of blood after 

, s Tma,, is the time in minutes when the C max is attained. 

The bioavailability is expressed as a number proportional with the area under the graphic curve (AUC) 
whrch graph represents the blood concentration progressing with time 

exce2TaL m u^ 8 2.iS 9r • H tt,9 tabiet , of J 9 inv9ntion ^ disintegrates within 60 seconds into an 
' 20 eSy ' disint69ration P roceeds suffi ^ntly slowly for swallowing it 

S,n l C9 ,!i * known from literature «hat a standard amoxicillin preparation shows a wide variation in 
broavarlabrhty between individuals, it is surprising mat the invention table? exEs only a snTalf ?nte - 
-ndrvrdual variat.cn. irrespective whether the tablet was swallowed as such or Trunk as af aleot. 

25 SEZJSgr ~ cou,d be a <™ 9 °< *° — ttzsz 

nB Jl« l-^ 901 ? 019 inV6nti0n iS * at ° nly sma " amounts of ^integrants and other excipients are 

rS££T£2^ C ° nS :; erab,y Sm ^' er ^ Wh,Ch iS 9aSier t °^ a,,OW - 33 «^23?pE 
30 he tSSS h« 9 am ° Unt ° f antibi0tiC - A 500 m 9 amoxici, "' n cont *' nin 9 of 

1260 mg 9 ** ° f 937 m9 ' Wh9reas <»™P*M* Prior art tablet would weigh 

Therefore, according to another feature of the invention, the tablet contains a hioh nercenta™ of ^ 
substance, which can be 20-70 wt%. but is preferably 50-65 wt% 9 P9rC9nta " of 3ct,ve 

35 a lioufo 3 SSn! 8 f «k °i ^ in r enfi ° n Ca " bS tak9a 31 *• pati9nts choice - •*» ^ a solid tablet or as 
a Kquid disperse contnbutes to better patient compliance. There is a lower risk that the theraov ten* 
because the patient is reluctant to take the prescribed medicine W 

store^ s lLl° 30 9C ° n ? miC ^r 3 "' 3 " in ** 0n,y one dosa 9* needs to be produced and kept in 

m T^r^ w ^z^ nt tab,ets etc - b9come ° bso,9t9 * - — - ^ 

* k!!I 9 1! W t3b,9t S3tisfi9S 3,1 common Pharmaceutical standards with res D ect to hardness friahiiih, znn 

oonJZ Sft^ !°'f om,)ressi "9 <* ' Oranulate mlaac! »», s8v8ra l M|UV ants. Tta ovulate 

m i SZJi™?'S aam . M .'" 0 " C r" "*""»«*. and* ,rto,onn. cellulose. A suLTaS o, 

mareyMro «u» or miemsn. coUos. or a „ 6olJ ,. ^ oo^seaVoopS'ng a 
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gntt* mixing ft, gra™,*, „,„, ft 9 ^ ingrM|eim M c0 „ wfcg „„ ^ ^ 

The S"."'"' ° Bai " M USi ' ,8 * P,0CS!S <»"WS «• Mowing step* 

^eTners ^ n9S ' Um ^"k^ " 0W pr0moters 38 «**■■ *"> "avours and 

«S£ 52L"2£f " M " 8 mlxtoe * - — — -» — ™» 

abl^lC^ s9 ™ M . < "' s *" e 9 ra "' * *• miam fe hernial for p^por dieMegndta, ol ft. 

tablet. The opbmuin disintegrating behaviour Is achieved when 2-30 % V ^ 

socond diagram i, osed, based on the w*r,h, of SSbiofc ^ ? "* 01 ** 

usedhor fteir binding propertres ,„ „, granulate. ,„ rt ^ 

—r 858 ,S SU,t8d amPh0t9riC ^ * advantageously applied for 

Hm^ by *° **"*'» *** not be conceived to be a 

Reported disintegration times have been measured according to Example 39. 



Example 1 

5 Granulate containing amoxicillin Amoxicillin trihydrate 720 
Microcrystalline cellulose 288 g 
Water 420 ml 
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The solid components were mixed thoroughly and oran.,i a toH «/*h «, * * 
kneaded for 20 minutes. then mi..ed and dried m3SS 
contained not more than 10.5 % of water The rt „J n l„u d ' 2ed bed dner unW 109 9™"'^ 

collected. 9ranules were passed a 0.8 mm sieve and 



Example 2 

Granulate containing amoxicillin Amoxicillin trihydrate 750 a 
w Microcrystalline cellulose 150 g 
Water 345 ml. 

^ A granulate was obtained from these components by following the procedure of Example 1. 
Example 3 

Tablets containing amoxicillin Granulate from Example 1 500 a 
20 Microcrystalline cellulose 30 g 

Low-substituted hydroxypropylcellulose 20 g 

Saccharin 3.5 g 

Flavours 4.0 g 

Colloidal silica 1.5 g 
25 Magnesium stearate 7.5 g 

were: cnaractenstics of tablets with various amounts of amoxicillin 
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dosage amoxicillin weight diameter hardness disintegration 
35 (as free acid) 



time 



125 mg 2 34 mg 9 mm 137 N 30 sec 

250 mg 4 69 mg n m 98 N 50 sec 

500 mg 937 mg 15 mm 137 N 35 sec 

1000 mg 1874 mg 20 mm 13 7 N 45 sec 
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Example 4 

Tablets containing amoxicillin Granulate from Example 2 600 a 
so Microcrystalline cellulose 100 g 

Low-substituted hydroxypropylcellulose 50 g 

Saccharin 9 g 

Flavours 1 1 g 

Colloidal silica 1.5 g 
55 Magnesium stearate 7.5 g 
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Examples 5-10 

Tablets containing amoxicillin Granulate from Example 1 
Microcrystalllne cellulose 6. 1 8 g 
Disintegrant (see Table below) 6.1 8 g 
Colloidal silica 0.19 g 
Magnesium stearate 0.93 g 



100 g 
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25 
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Example Disintegrant Weight 



5 
6 
7 
8 
9 
10 



Amberlite IRP 88 
Potato starch 
Kollidon CL 
Esma Spreng 
Explotab 
L-HPC 



Friability: 0,2-0.4% 



939 mg 
964 mg 
955 mg 
92 5 mg 
939 mg 
925 mg 



Hardness Disintegration 
time 



105 NT 
113 N 
107 N 
123 N 
119 N 
103 N 



60 sec 
57 sec 
26 sec 
56 sec 
51 sec 
33 sec 



Example U 

45 S^ U, ^«. ntainin9 C8fa,9X, * n monoh Vdrate Cefalexin monohydrate 720 „ 
Microcrystailine cellulose 288 g ""nonyaraie 720 g 

Water 420 ml 



so A granulate was obtained from these components by following the 
Examples 12-19 

55 Tablets containing c faiexin monohydrate Granulate from Examole 1 1 
Microcrystailine cellulose 3.09 g sample 1 1 

Disintegrant (see Table below) 3.09 g 
Colloidal silica 0.10 g 



procedure of Example 1. 



50g 
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Flavours 

Apricot 0.56 g 

Vanillin 0.06 g 
Saccharin 0 56 g 
Magnesium stearate 0.470 g 



Mto^n.'^SS.^ 0 ? m . °? Z**"*" m0 "° 1 V' lra » <«• MX ta. the*, components by 

jszczssif^* 3 - 08pen '" n9 - 0,9 ^ «» *»« 



.75 
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Example Disintegrant Weight Hardness Disintegration 

time 



25 



30 



12 


Amberlite IRP 88 


817 


mg 


100 


N 


30 


sec 


13 


Potato starch 


819 


mg 


120 


N 


30 


sec 


14 


Ac-Di-Sol 


811 


mg 


110 


N 


40 


sec 


15 


Kollidon CL 


812 


mg 


120 


N 


30 


sec 


16 


Esma Spreng 


813 


mg 


90 


N 


55 


sec 


17 


Explotab 


810 


mg 


130 


N 


35 


sec 


18 


Primojel 


813 


mg 


130 


N 


40 


sec 


19 


L-HPC 


311 


mg 


120 


N 


30 


sec 



35 



Friability: less than 1% 



Example 20 



Granulate containing ampiciilin anhydrate Ampicillin anhydrate 720 g 
Microcrystalline cellulose 288 g 
40 Water 420 ml 



A granulate was obtained from these components by following the procedure of Example 1. 
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Examples 21-25 
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Tablets containing ampicillin anhydrate Granulate from Example 20 50 a 
Microcrystalline cellulose 3.09 g 
Disintegrant (see Table below) 3.09 g 
Colloidal silica 0.10 g 
Flavours 

Apricot 0.56 g 
Vanillin 0.06 g 
55 Saccharin 0.56 g 

Magnesium stearate 0.470 g 
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f^J^l C ° ntain j nS ■?? 430 mQ ampte,H,n anhydrate were obtain ** *»" *9se components by 



70 



Example Dis integrant 



Weight Hardness Disintegration 

time 



75 



20 



21 


Ac-Di-Sol 


702 


mg 


90 


N 


43 


sec 


22 


Kollidon CL 


777 


mg 


90 


W 


30 


sec 


23 


Explotab 


766 


mg 


89 


NT 


45 


sec 


24 


Primo jel 


785 


mg 


101 


N 


44 


sec 


25 


L-HPC 


766 


mg 


100 


N 


44 


sec 



25 



30 



Friability: 0.1-0.2% 



Example 26 



Granulate containing ampiciliin trihydrate AmpicilHn trihydrate 
Microcrystalline cellulose 288 g 
Water 470 mi 



720 g 
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A granulate was obtained from these components by following the procedure of Example 1. 
Examples 27-34 



Tablets containing ampiciliin trihydrate Granulate from Example 26 50 a 
^ Microcrystalline cellulose 3.09 g 

Disintegrant (see Table below) 3.09 g 

ColloidaJ silica 0.10 g 

Flavours 

Apricot 0.56 g 
^ Vanillin 0.06 g 

Saccharin 0.56 g 

Magnesium stearate 0.470 g 



50 Tablets containing about 555 mg ampiciliin trihydrate were obtained from these comoonents hv 
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s Example Disintegrant Weight Hardness Disintegration 

time 



15 



20 



27 


Amberlite IRP 88 


910 


mg 


88 


N 


53 


sec 


28 


Potato starch 


931 


mg 


115 


N 


41 


sec 


29 


Ac-Di-Sol 


906 


mg 


102 


N 


46 


sec 


30 


Kollidon CL 


902 


mg 


91 


N 


21 


sec 


31 


Esma Spreng 


893 


mg 


90 


N 


42 


sec 


32 


Explotab 


890 


mg 


99 


N 


33 


sec 


33 


Primojel 


913 


mg 


103 


N 


28 


sec 


34 


L-HPC 


897 


mg 


103 


N 


24 


sec 



25 



30 



Friability: 0.1-0.2% 



Example 35 

Granulate containing cefradin Cefradin 720 g 
Microcrystalline cellulose 288 g 
Water 635 ml 



A granulate was obtained from these components by following the procedure of Example 1. 
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Examples 36-38 



Tablets containing cefradin Granulate from Example 35 50 g 
Microcrystalline cellulose 3.09 g 
Disintegrant (see Table below) 3.09 g 
40 Colloidal silica 0.10 g 
Flavours 

Apricot 0.56 g 
Vanillin 0.06 g 
Saccharin 0.56 g 
45 Magnesium stearate 0.470 g 



50 



oroc^of'S^fn 0 " 1 "J? ^ ^ ° btained from *"» components by following the 
SSSJL T ' 9 ° n ** SP8dfiC diS,nte9rant ** reSU,Un 9 «** sh °-« *. follng 
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s Example Disintegrant 



w 



15 



3 6 Kollidon CL 

37 Explotab 
3 3 L-HPC 

Friability: 0.5% 



Weight Hardness Disintegration 

time 



808 


mg 


108 


N 


32 


sec 


881 


mg 


107 


N 


60 


sec 


879 


nig 


111 


N 


62 


sec 



Example 39 

20 Measurement of the tablet disintegration time 

The tablet to be tested is immersed in 50 ml water of 20T After 
the liquid starts whirling and not yet disintea^ T ** M 13 SWmged 30 



35 



40 
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Example 40 



30 



of wlter 9 ^ 2 " 1 ^""" fr !!l ydrate W6re miXed with 80 9 of microfine cellulose (ELCEMA G400) and 150 ml 



Example 4150 g granulate from Example 40 

3.09 g microfine cellulose (ELCEMA G400) 

3.09 g 1-HPC 

0.1 g colloidal silica 

0.56 g saccharin 

0.62 g flavours 

0.47 g magnesium stearate 



aislnteoratM in wale, wiffiin 40 mSJT^ ^ "* a Ba " I, *' s " 108 N 



Claims 
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3. Tablet according to claim 1 or 2. characterized in that 0 wt% up to 0.1 wt% of a wet bindino 
substance is present, based on the weight of the antibiotic. 9 

65 ^*^?'« 9 t0 £ V ? C,a,mS 1 ' 3 * cnaracteri2ed in it contains 20-70 wt%. preferably 50- 
65 wt% of the antibiotic substance, based on the weight of the tablet 

wf/ 5 urf 0 T^°«! ! ""J'? 8 . C ° mPr L S ^ m ^P" 0 * 9 "" 0 "eta-lactam antibiotic, a cellulose product and 0 

Iduct is micr^,? '.T 9 ^^k^' b " 8d °" *• Weight ° f *» «■**■ in •»* ' *• cellulose 
product is microcrystallme cellulose or microfine cellulose or a mixture of both 

6. Granulate according to claim 5. characterized in that it comprises 0 wt% up to 0 1 wt% of a wet 
binding substance, based on the weight of the antibiotic. 

7. Granulate according to claim 5 or 6. characterized in that it contains 20-<;n nwterahh, <«^c 
wt% of the cellulose product based on the weight of the antibiotic P * 

^ 8. Process for the preparation of a granulate containing an amphoteric beta-lactam antibiotic, compris- 

(a) mixing the antibiotic with microcrystalline or microfine cellulose or a mixture of both and water 
and granulating the resulting wet mass to form a granulate and * 

(b) milling, drying, milling and sieving the granulate 

oJer2^Z! C Z 6i Xl d T, *' Char f te, i zed in that *• «"**» to be granulated contains 20-50 wt%. 
preferably 35-45 wt% of the cellulose product based on the weight of the antibiotic 

CO nt!L nSf aC t T' n i , ° f y ° nS ° f daimS 7 * characteri ** in that the mixture to be granulated 
ft Pr^t T I *" 0,1 "** ° f 3 W9t bindi " 9 substance ' based « ■» weight of the antibiotic 

JSS,^? ^ reP T fi0n ° f , a C ° nteinin9 3,1 amph0teric beta - |actem comprising 
claims tin T?h ? 3CCOrd ' n9 t0 3ny 009 ° f daims 5 " 7 or acc °' di "9 to any one of 

cairns 8-10 with the dismtegrant microcrystalline or microfine cellulose or a mixture of both a second 
dismtegrant and optionally other excipients 

(b) tableting the mixture. 

antiblotic^c^^^^ - "**« — «« of the 

hydn^yp^S.'" 9 * ^ " * 1 * *" SeCOnd — ia ic-substituted 

p ll(y 2^S3SJS 0, ^ t0 d * m 11 or 12, characterized in that the second disinte9rant is 

* 1 pSSS 9 , 0,Ck "' m H S V: 14 Characteri2ed in *« *e granulate is mixed with 4-20 
wb. preferably 8-15 wt% of the cellulose product based on the weight of the antibiotic 

wty JZH, fTHS,*?? ° ne u° f d3imS 11 " 15 cnaracten '«d in that the granulaie is mixed with 2-20 
-Sf an°S~ d ^P™^""- or cross-linked polyvinylpyrroiidone 
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